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Description 
IMAGE PRINTING SYSTEM 

Background of the Invention 
Field of the Invention 

[0001] The present invention relates to an image printing system, 
and more specifically to an image printing system which 
forms images continuously on a long photosensitive ma- 
terial. 

Description of the Related Art 

[0002] image printing systems of this kind offer an advantage of 
forming images continuously on a photosensitive mate- 
rial, and therefore is beneficial to entities such as a large- 
scale image processing station where a large amount of 
printing is performed. 

[0003] An example of a conventional art of this kind is disclosed 
in the Patent Document 1. 

[0004] The Patent Document 1 discloses a printer which performs 
scanning exposure thereby continually forming images on 
a long photosensitive material. The disclosure includes 



cutters for cutting the photosensitive material. An exam- 
ple is a cutter which is not utilized in normal operations 
but used for cutting the photosensitive material when all 
of the exposed photosensitive material stored in a reser- 
voir after the exposing operation is to be discharged. An- 
other example is a cutter for cutting the photosensitive 
material when a sensor at the reservoir is unable to detect 
a loop of the material or when a problem arises in a de- 
veloping apparatus for example. 
[0005] (Patent Document 1) 

[0006] Japanese Patent Laid-Open No. 9-171219 

[0007] According to this conventional art, when the photosensi- 
tive material must be cut during continuous printing of a 
plurality of orders, the only way to do so is a forcible cut- 
ting. According to such a forcible cutting, a cutting com- 
mand from the operator is executed right away, but the 
cutting of the photosensitive material occurs whether or 
not the order in process has been completed. Cutting of 
the photosensitive material in the middle of an order is a 
problem which decreases processing efficiency. It is also 
an inconvenience to the operator since he cannot leave 
until a more efficient timing for the cutting has come. 



Summary of the Invention 



[0008] it is therefore a primary object of the present invention to 
provide an image printing system capable of improving 
convenience without decreasing efficiency in processing. 

[0009] According to an aspect of the present invention, there is 
provided an image printing system for forming images 
continuously on a long photosensitive material, character- 
ized in that cutting of the photosensitive material by the 
unit of order is reservable. 

[0010] According to another aspect of the present invention, 
there is provided an image printing system for forming 
images continuously on a long photosensitive material, 
comprising: inputting means for making a reservation for 
cutting of the photosensitive material by the unit of order; 
storing means for memorizing a reserved order for which 
the reservation for cutting has been made via the in- 
putting means; and cutting means for cutting at a point 
on the photosensitive material behind a place where im- 
age formation for the reserved order is complete. 

[0011] The present invention enables to avoid cutting the photo- 
sensitive material in the middle of an order, but to ensure 
to cut the photosensitive material at an end of the order, 
making possible to improve processing efficiency. Further, 



the operator can make reservations for points where a cut 
is to be made. The operator can now leave the place, 
which leads to improved convenience. 

[0012] Preferably, the image printing system further comprises 
winding means for winding the photosensitive material 
formed with at least an image. In this case, the wound 
piece of photosensitive material is a piece consisting of a 
complete order(s), enabling to handle the following oper- 
ations also by the unit of order. This also improves pro- 
cessing efficiency. 

[0013] The above mentioned object, other objects, characteris- 
tics, aspects and advantages of the present invention will 
become clearer from the following detailed description of 
an embodiment to be made with reference to the attached 
drawings. 
Brief Description of the Drawings 

[0014] pig. 1 is a block diagram of an embodiment of the present 
invention; 

[0015] pig. 2 is an external view showing an example of printing 
apparatuses to which the present invention is applied; 

[0016] Fig. 3 is a schematic diagram outlining a printing appara- 
tus to which the present invention is applied; 

[0017] Fig. 4 shows an example of punch holes made in printing 



paper; 

[0018] pig. 5 shows an example of GUI screens presented in a 
display unit; 

[0019] pig. 6 shows another example of GUI screens presented in 
the display; 

[0020] Fig. 7 is a flowchart showing an example of steps for re- 
serving and canceling an order cut; 

[0021] Fig. 8 is a flowchart showing an example of steps to per- 
form an order cut operation; and 

[0022] Fig. 9 is a flowchart showing an example of steps to per- 
form a forcible cut operation. 
Detailed Description of the Preferred Embodiments 

[0023] Hereinafter, an embodiment of the present invention will 
be described with reference to the drawings. 

[0024] Referring to Fig. 1 through Fig. 3, an image printing sys- 
tem 10 as an embodiment of the present invention can be 
suitably used at a large-scale image processing station for 
example where a large amount of printing is performed. 
The image printing system 10 is a separate system in 
which formation of images on a printing paper S is per- 
formed separately from other tasks that follow, such as 
development of the images, cutting and sorting, etc. 

[0025] The image printing system 10 includes a printing appara- 



tus 12. 

[0026] The printing apparatus 12 includes a supplying magazine 
14 which holds a roll of printing paper S that is photosen- 
sitive material to feed, an exposing unit 16 which per- 
forms exposure (printing) onto the printing paper S, a 
winding magazine 18 which winds the exposed printing 
paper S back into a roll, a control unit 20 which controls 
operations of the printing apparatus 12, an inputting unit 
22 such as a keyboard and a mouse to allow an operator 
to enter data and issue commands, and a display unit 24 
which displays GUIs (GUI: Graphical User Interface) and 
other information to assist the operator in working with 
the printing apparatus 12. 

[0027] As shown in Fig. 3, the exposing unit 16 includes a sup- 
plying unit 26 for unwinding the roll of printing paper S 
held in the supplying magazine 14. On a transport path of 
the long printing paper S unwound by the supplying unit 
26, and on a downstream side of the supplying unit 26, 
there is disposed a paper end sensor 28 for detecting an 
end of the printing paper S, a splice sensor 30 for detect- 
ing a splice in the printing paper S, a paper cutter 32 for 
cutting the printing paper S in an order cutting, a forcible 
cutting and other cutting operations, guide rollers 34 for 



changing a direction of the printing paper S, and a loop 
forming unit 36. 
[0028] The supplying unit 26 includes rollers in the unit, which 
are driven by a motor 38. The paper cutter 32 and the 
guide rollers 34 are driven by a motor 40 and a motor 42 
respectively. 

[0029] The loop forming unit 36 absorbs e.g. tension in the 

printing paper S. In addition, sensors 44 through 50 are 
provided in order to detect the loop size of the printing 
paper S formed by the loop forming unit 36. 

[0030] Essentially the same construction is used for loop forming 
units 62 and 82 to be mentioned later. 

[0031] Before and after the loop forming unit 36 are paper sen- 
sors 52 and 54 disposed for detecting positions of the 
printing paper S. Information from the sensors is used to 
detect paper jamming, positions of the printing paper S 
and so on. Other paper sensors 60, 80 and 86 all serve 
the same purposes. 

[0032] Further along the transporting path of the printing paper 
S, there are disposed guide rollers 56 for changing the di- 
rection of the printing paper S, a punch 58 for forming 
punch holes as marks on the printing paper S, the paper 
sensor 60, the loop forming unit 62 and a mark sensor 64 



for detecting the marks for purposes of exposing and 
other operations. 

[0033] The mark sensor 64 detects the punch hole marks formed 
in the printing paper S, such as a cut mark HI and an or- 
der mark H2 shown in Fig. 4. The cut mark HI is made for 
each image (frame) whereas the order mark H2 is made 
for each order. The loop forming unit 62 is provided with 
sensors 66 and 68 disposed near by, for detecting a loop 
formed in the printing paper S. 

[0034] The guide rollers 56 are driven by a motor 70. A pair of 
rollers 62a and a pair of rollers 62b of the loop forming 
unit 62 are driven by a motor 72 and a motor 74 respec- 
tively. 

[0035] on the downstream side of the mark sensor 64 are trans- 
porting roller pairs 76 and 78. Further disposed are the 
paper sensor 80, a loop forming unit 82, a transporting 
roller pair 84, and the paper sensor 86. Between the 
transportation roller pairs 76 and 78, the long printing 
paper S receives scanning exposure from the exposing 
unit 88, and thus a plurality of latent images are formed 
continuously. The loop forming unit 82 is provided with 
sensors 90 and 92 disposed near by, for detecting a loop 
in the printing paper S. 



[0036] The transporting roller pairs 76 and 78 are driven by a 
motor 94. The transporting roller pair 76 includes a 
pressing roller 76a which is driven to press and release by 
a motor 96. Likewise, the transporting roller pair 78 in- 
cludes a pressing roller 78a which is driven to press and 
release by a motor 98, and the transporting roller pair 84 
is driven by a motor 100. 

[0037] The printing paper S is processed by the exposing unit 16 
described above, and then wound by the winding maga- 
zine 18 into a roll, as undeveloped. Thereafter, the print- 
ing paper S is moved manually for example to another 
unillustrated processing apparatus for development, cut- 
ting and sorting, to be made into finished prints. 

[0038] Returning to Fig. 1, the supplying magazine 14, the ex- 
posing unit 16, the winding magazine 18, the inputting 
unit 22, the display unit 24 and so on are controlled by 
the control unit 20. 

[0039] The control unit 20 includes a CPU 104, a ROM 106, a 
RAM 108, a hard disc drive (HDD: including hard discs) 
110 and a CD-ROM drive 112, all interconnected with a 
bus 102. 

[0040] The CPU 104 runs a variety of programs stored in the 

ROM 106, the HDD 110 and so on, sending commands to 



different components in the printing apparatus 12, a 
scanner 116 and a communication control unit 118, and 
controlling operations of the image printing system 10. 
[0041] The ROM 106 stores a startup program and other pro- 
grams. The startup program is executed by the CPU 104 
when power is turned ON to the printing apparatus 12. 
The execution loads the RAM 108 with an operating sys- 
tem (OS) and other programs stored in the HDD 110 so 
that variety of processing and controlling operations can 
be ready to run. 

[0042] The RAM 108 provides space for programs used to control 
the printing apparatus 12, holding such information as 
results of operations performed by the programs, tempo- 
rary data for processing, display data (e.g. text data and 
image data) and so on for displaying GUIs for example, on 
a screen of the display unit 24, as well as providing a 
working area for the CPU 104. The display data prepared 
in the RAM 108 is sent to the display unit 24. The display 
unit 24 displays information (e.g. text and images) repre- 
sented by the display data. Examples of the display are 
GUI screens in Fig. 5 and Fig. 6. The RAM 108 also memo- 
rizes information whether or not each order is a reserved 
order for which an order cut is reserved (indicated by an 



order-cut icon 206). 
[0043] The HDD 110 is a device which is controlled by the CPU 
104 and reads and records programs, control data, text 
data, image data and other information to and from the 
hard discs. 

[0044] | n t his embodiment, the hard discs in the HDD 110 store 
programs necessary for performing operations shown in 
Fig. 7 through Fig. 9, and image data of images to be 
printed on the printing paper S for each order. The pro- 
grams are read out and run by the CPU 104, and thus the 
operations are performed. Each image data is provided 
with an ID unique to the order it belongs to. The ID corre- 
sponds to a reception number displayed at the head of 
order information 200 shown in Fig. 5 (The reception 
numbers are represented by numbers "2" through "7" in 
the figure). 

[0045] The CD-ROM drive 112 reads programs and data stored in 
a CD-ROM 1 14, under the control of the CPU 104. 

[0046] The control unit 20 is connected to the scanner 116. The 
scanner 116 reads images to be formed on the printing 
paper S and prepares image data. The prepared image 
data is stored in the HDD 110. Further, the control unit 20 
is connected to the communication control unit 118. The 



communication control unit 118 is connected to a network 
120 such as the Internet, and capable of receiving and 
storing image data from other apparatuses via the net- 
work as well as sending and receiving data and upload- 
ing/downloading programs and data to and from other 
apparatuses under the control provided by the CPU 104. 

[0047] The display unit 24 displays GUI screens such as shown in 
Fig. 5. The screen shows the order information 200, a re- 
serve/cancel button 202 and forcible cut button 204. Fig. 
5 shows a case in which there are six orders. 

[0048] it should be noted here that "unit of order" can be any. For 
example, the unit of order may be a distribution center or 
an individual consumer. Similarly, if orders are from a 
school for example, the unit of order may be an individual 
student. 

[0049] The term "order cut" means that the printing paper S is 
cut behind a point where a complete set of prints has 
been finished for a selected order. This enables to cut the 
printing paper S by the unit of order (at the end of any or- 
ders). 

[0050] An order cut can be reserved for each order via the in- 
putting unit 22. A reserved order cut is so indicated by an 
order-cut icon 206 which appears at the head of the order 



information 200, and the printing paper S is cut by the 
paper cutter 32, behind a point where a complete set of 
prints has been finished for this particular order. 

[0051] The reserve/cancel button 202 is displayed either as a re- 
serve button or as a cancel button. Hereinafter, the button 
will be called the reserve button 202 or the cancel button 
202 depending on situations. When a selection is made 
from a list of orders displayed on the screen, for an order 
accompanied by an order-cut icon 206, the reserve/cancel 
button 202 appears as the cancel button. When the se- 
lected order is not accompanied by an order-cut icon 206, 
then the reserve/cancel button 202 appears as the reserve 
button. Note that Fig. 5 shows the cancel button. 

[0052] Next, reference is made to Fig. 7 through Fig. 9, to de- 
scribe examples of operation performed by the image 
printing system 10. 

[0053] Referring first to Fig. 7, description will cover how an or- 
der cut can be reserved and canceled. It should be noted 
here that an order cut can be reserved and canceled while 
printing is being made as well as while printing is paused 
(during awaiting mode). 

[0054] The display unit 24 shows a GUI screen as shown in Fig. 5. 
When an order is selected on the screen (Step SI), the 



control unit 20 checks if the selected order is a reserved 
order or not (Step S3). If the selected order is not a re- 
served order, the control unit 20 further checks if the re- 
serve button 202 has been pressed (Step S5). 

[0055] The control unit 20 waits until the reserve button 202 has 
been pressed. When the reserve button 202 is pressed, 
the control unit 20 checks if error conditions are filled 
(Step S7). In this step, the error conditions are satisfied if 
the system is performing an order cut for a reserved or- 
der, or if the system is in suspension (due to an error, 
when responding to the error, or when the system is 
halted for maintenance). 

[0056] |f the error conditions are not filled, the control unit 20 
displays on the display unit 24 a reservation confirmation 
screen as shown in Fig. 6 for example, giving a question 
such as "You are reserving an order cut. OK? Reception 
No. 7 (Yes/No)" (Step S9). The control unit 20 checks if 
the operator has confirmed the reservation on the reser- 
vation confirmation screen (Step Sll). When a "Yes" but- 
ton is selected and the confirmation is made on the 
screen, the control unit 20 checks if a point on the print- 
ing paper S which corresponds to the last frame in the se- 
lected order (hereinafter called "final-frame point" as nec- 



essary) has already passed a cutting point (where the pa- 
per cutter 32 is placed) (Step S13). 

[0057] The final-frame point on the printing paper S can be ob- 
tained as follows for example: 

[0058] Based on order information stored in the HDD 110 or 
elsewhere, the control unit 20 calculates how many 
frames there are after the currently exposed frame (the 
frame which has been exposed by an exposure head 88) 
to the last frame. The control unit 20 also can acquire the 
length of each frame (along the printing paper) for the 
frames to be printed. Based on these values, the control 
unit 20 can calculate a distance from the currently ex- 
posed frame to the last frame, and thereby identify the fi- 
nal-frame point on the printing paper S. 

[0059] on the other hand, a distance from the exposure position 
to the paper cutter 32 along the transport path of the 
printing paper S can be obtained in advance from the 
structure of printing unit 12. 

[0060] Therefore, the control unit 20 can determine if the final- 
frame point has passed the cutting point, based on the 
transportation distance of the printing paper and the fi- 
nal-frame point. 

[0061] if step 13 finds that the final-frame point has not yet 



passed the cutting point, the reservation is accepted (Step 
S15). At this point, the selected order is memorized as a 
reserved order in the RAM 108, and an order-cut icon 206 
is added to the left end of the selected order name dis- 
played on the screen, before the routine comes to an end. 

[0062] on the other hand, if Step S7 finds that the error condi- 
tions are filled, the process goes to Step 17, where a mas- 
sage is displayed saying that the order cut cannot be re- 
served, together with a specific reason, and the routine 
comes to the end. 

[0063] |f step S13 finds that the final-frame point on the printing 
paper S has already passed the cutting point, the process 
goes to Step S17, to display such a massage that "The or- 
der cut cannot be reserved because the final-frame point 
has already passed the cutting point," and the routine 
comes to the end. If Step Sll finds that a "No" button is 
selected on the reservation confirmation screen, the rou- 
tine comes to the end. 

[0064] on the other hand, if Step S3 sees that the selected order 
is a reserved order, then the control unit 20 checks if the 
cancel button 202 has been pressed (Step S19). The con- 
trol unit 20 waits until the cancel button 202 has been 
pressed. When the cancel button 202 is pressed, the con- 



trol unit 20 displays on the display unit 24 a cancellation 
confirmation screen, giving a question such as "You are 
canceling the order cut. OK? Reception No. 7 (Yes/No)" 
(Step S21). The control unit 20 checks if the operator has 
confirmed the cancellation (Step S23). When a "Yes" but- 
ton is selected and the confirmation is made on the 
screen, the control unit 20 checks if a point on the print- 
ing paper S corresponding to the last frame in the se- 
lected order has already passed the cutting point (Step 
S25). If the final-frame point has not yet passed the cut- 
ting point, the cancellation is accepted (step S27). At this 
point, the selected order is memorized as a non-reserved 
order in the RAM 108, and the order-cut icon 206 is 
deleted from the left end of the selected order name dis- 
played on the screen, before the routine comes to the 
end. 

[0065] |f step S23 finds that a "No" button is selected on the can- 
cellation confirmation screen, the routine comes to the 
end. 

[0066] |f step S25 finds that the final-frame point on the printing 
paper S has already passed the cutting point, the control 
unit 20 displays on the display unit 24 a massage saying 
for example, "The order cut reservation was not cancelled 



because the final-frame point has already passed the cut- 
ting point," (Step S29) and the routine comes to the end. 

[0067] Next, reference is made to Fig 8 to describe an example of 
order cut operation. 

[0068] The order cut operation is enabled when a reserved order 
enters an in-process phase of the printing operation. 

[0069] | n the order cut operation, the control unit 20 checks if 

the reserved order has all of its prints completed, i.e. if all 
of the frames included in the order have been exposed by 
the exposing unit 88 (Step S31). The control unit 20 waits 
till all of the prints have been completed, and when the 
printing is over, the paper cutter 32 cuts the printing pa- 
per S (Step S33). At this point, the printing paper S is cut 
behind the final-frame point. The printing paper S which 
has been cut is wound up by the winding magazine 18 
(Step 35), which causes the printing apparatus 12 to 
pause (Step S37), and to prompt the operator for changing 
the winding magazine by displaying such a message as 
"Winding is complete. Change magazine, please," (Step 
S39). The control unit 20 checks if the winding magazine 
18 has been changed (Step S41) and waits until the wind- 
ing magazine 18 has been changed. Once the winding 
magazine 18 is changed, the system resumes the printing 



operation, beginning a new printing cycle for the next or- 
der which comes right after the finished reserved order 
(Step S43), and ends the order cut operation. Step S43 is 
not executed if there is no reason to resume the printing 
e.g. when there are no more orders. 

[0070] Reference will now be made to Fig. 9 to describe an ex- 
ample of forcible cutting operation. 

[0071] The display unit 24 shows a GUI screen as in Fig. 5. When 
the forcible cut button 204 is pressed (Step S51), the con- 
trol unit 20 checks if an error condition is filled (Step S53). 

[0072] | n t his stage, the error condition is filled if the system is 
halted. 

[0073] |f the error conditions are not filled, the control unit 20 

displays on the display unit 24 a forcible cut confirmation 
screen, giving a question such as "You are trying to cut 
the printing paper right now. OK? (Yes/No)" (Step S55). 
The control unit 20 checks if the operator has confirmed 
the forcible cut (Step S57). When a "Yes" button is selected 
and the confirmation is made on the forcible cut confir- 
mation screen, the control unit 20 has the paper cutter 32 
cut the printing paper S right away (Step S59). 

[0074] |f step S57 finds that a "No" button is selected, the opera- 
tion comes to an end without cutting the printing paper S. 



[0075] After the printing paper S is cut in Step S59, the printing 
paper S which has been cut is wound up by the winding 
magazine 18 (Step 61), which causes the printing appara- 
tus 12 to pause (Step S63), and to prompt the operator for 
changing the winding magazine by displaying such a 
message as "Winding is complete. Change magazine, 
please," (Step S65). The control unit 20 checks if the 
winding magazine 18 has been changed (Step S67) and 
waits until the winding magazine 18 has been changed. 
Once the winding magazine 18 is changed, the system re- 
sumes the printing operation, beginning a new printing 
cycle for the next frame which comes right after the frame 
that is already printed on the wound roll of printing paper 
S (Step S69), and ends the forcible cut operation. Step S69 
is not executed if there is no reason to resume the print- 
ing, e.g. when there are no more frames to print. 

[0076] on the other hand, if Step S53 finds that the error condi- 
tion is filled, the control unit 20 displays on the display 
unit 24 a massage, such as "The forcible cut was not suc- 
cessful" (Step S71), and the operation comes to the end 
without performing a forcible cut. 

[0077] According to the image printing system 10 described as 
the above, the operator can simply reserve an order cut, 



then the printing apparatus 12 will automatically detects 
completion of a printing cycle performed for the reserved 
order, and causes the paper cutter 32 to cut the printing 
paper S. This ensures that the printing paper S is reliably 
cut at the end of each selected order, leading to improved 
processing efficiency. 

[0078] As has been described, an ability to perform automatic 

cutting for any orders selected from a continuous chain of 
orders allows the operator to leave the place once reser- 
vations have been made, making the image printing sys- 
tem a convenient system for the operator. 

[0079] Further, it is now possible to make cuts reliably by the 

unit of order, which means that the wound piece of pho- 
tosensitive material S is a piece consisting of a complete 
order(s). This enables to handle the developing and later 
operations also by the unit of order, leading to improved 
processing efficiency and consistent printing qualities 
within each order. 

[0080] Further, the display unit 24 displays not only the reserve/ 
cancel button 202 for a normal order cut but also the 
forcible cut button 204 for a forcible cut, offering easy 
options of order cutting in normal operations and forcible 
cutting in emergency situations. 



[0081] Further, the order information 200 displayed on the 

screen includes the order-cut icons 206, which makes 
easy to grasp which orders will cause automatic cutting. 

[0082] An order cut can be reserved for a plurality of orders. 
Therefore, order cut reservations can be made at one 
time, which will help the operator who might otherwise 
forget to make reservations. 

[0083] The reserved order cuts can be cancelled, which provides 
flexibility to respond to changes in situations after the or- 
der cut reservations are made. 

[0084] still further, the system may also have a function to ask 
for a choice if "the reserved order cut should be canceled 
or not" when the printing paper has run out before the 
end of printing a reserved order. This enables to change a 
scheduled timing of cut in response to changes in situa- 
tions. 

[0085] it should be noted here that in the order cut operation ex- 
ample shown in Fig. 8, cutting is made after printing has 
been finished. This sequence depends upon factors such 
as how much margin should be taken in the printing pa- 
per S after the final frame and how the other relevant ap- 
paratuses are laid out. The cutting action may not neces- 
sarily take place after the printing (exposing) is finished 



as long as the printing paper S is cut behind the final- 
frame point which is the point at which the printing oper- 
ation is complete for the reserved order. 

[0086] The present invention is applicable to any printing appa- 
ratuses and printing systems in which a plurality of im- 
ages are formed (by exposure) continuously in a longitu- 
dinal direction on a long photosensitive material prepared 
as a roll and then the photosensitive material is cut. 

[0087] The photosensitive material used in the present invention 
may not necessarily be printing paper, but may be cloth, 
plastic film and so on. 

[0088] The present invention being described in detail and illus- 
trated thus far, it is obvious that these description and 
drawings only represent an example of the present inven- 
tion, and should not be interpreted as limiting the inven- 
tion. The spirit and scope of the present invention is only 
limited bywords used in the accompanied claim. 



